Sterol-independent regulation of 3-hydroxy-3-methylglutaryl-CoA reductase by mevalonate in Chinese hamster ovary cells. Magnitude and specificity.
In this paper, we assess the relative degree of regulation of the rate-limiting enzyme of isoprenoid biosynthesis, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, by sterol and nonsterol products of mevalonate by utilizing cultured Chinese hamster ovary cells blocked in sterol synthesis. We also examine the two other enzymes of mevalonate biosynthesis, acetoacetyl-CoA thiolase and HMG-CoA synthase, for regulation by mevalonate supplements. These studies indicate that in proliferating fibroblasts, treatment with mevalonic acid can produce a suppression of HMG-CoA reductase activity similar to magnitude to that caused by oxygenated sterols. In contrast, HMG-CoA synthase and acetoacetyl-CoA thiolase are only weakly regulated by mevalonate when compared with 25-hydroxycholesterol. Furthermore, neither HMG-CoA synthase nor acetoacetyl-CoA thiolase exhibits the multivalent control response by sterol and mevalonate supplements in the absence of endogenous mevalonate synthesis which is characteristic of nonsterol regulation of HMG-CoA reductase. These observations suggest that nonsterol regulation of HMG-CoA reductase is specific to that enzyme in contrast to the pleiotropic regulation of enzymes of sterol biosynthesis observed with oxygenated sterols. In Chinese hamster ovary cells supplemented with mevalonate at concentrations that are inhibitory to reductase activity, at least 80% of the inhibition appears to be mediated by nonsterol products of mevalonate. In addition, feed-back regulation of HMG-CoA reductase by endogenously synthesized nonsterol isoprenoids in the absence of exogenous sterol or mevalonate supplements also produces a 70% inhibition of the enzyme activity.